Female preference for males successful in male-male competition is generally assumed to result in mating with high quality males. Here I report results from an experiment disentangling the effects of intra-and intersexual selection in the sand goby, Pomatoschistus minutus, a marine fish that exhibits paternal care. I show that large males are successful in male-male competition, but contrary to what one would expect, dominants are not preferred by females and are not better at taking care of the eggs. Female preference, however, correlated with the subsequent hatching success of the eggs. Thus, female choice selects for good parenting. Hence, direct benefits in the form of superior paternal care can explain female choice in this species, supporting a good parent process of sexual selection. However, choosing on the outcome of male-male competition does not enable females to mate with the 'best' males.
or better nest defence (Bisazza et al. 1989 ). Despite considerable evidence for discriminatory mating among animals (Andersson 1994) , the predicted benefits from carrying out mate choice are, however, not as well supported empirically (Pomiankowski 1987; Kirkpatrick & Ryan 1991) . Intra-and intersexual selection are often assumed to reinforce each other, and characters selected by male contests are expected to be important cues also in female choice because they may signal quality honestly (Berglund et al. 1996) . However, because of the confounding effect of male-male competition on female mate choice, it is generally difficult to tease apart the effects of intra-and intersexual selection on mating patterns. Here I show results from experiments carried out on a marine fish which exhibits paternal care. The aim of the study was to test whether males successful in intrasexual competition are preferred by females, and whether they are better fathers (Hoelzer 1989 
METHODS
The sand goby, Pomatoschistus minutus (Pallas) (Pisces, Gobiidae), is a marine fish that is common along the coasts of Europe (Miller 1986 ). Sand gobies live for 1-2 years and usually reproduce during one season only (Healy 1971 ). Both males and females can reproduce repeatedly during the breeding season, which lasts from May throughJune in my study area. Males build nests under empty mussel shells by covering them with sand and excavating underneath. They attract females by a courtship display showing their colourful fins. During spawning, the female attaches her eggs to the nest in a monolayer. There is little variation in egg size among females, and egg size is not associated with female size (C. Kvarnemo, unpublished data). The sand goby exhibits exclusive paternal care. The males care for the eggs by guarding against egg predators, fanning and cleaning them until they hatch, but males may also cannibalize their own eggs. Thus, the hatching success of the eggs is largely dependent on the performance of the male parent (Forsgren et al. 1996a (1) Male-male competition (figure la): two males were provided with only one nest site (half of a clay flower pot) and allowed to compete for it. When a nest was built by one of the males (the 'winner'), the aquarium was divided by a Plexiglass screen and a new nest site was provided in the empty side with the non-nest-holding male (the 'loser') to enable him to build a nest. After this, the experiment was continued (step 2) using the same males. (2) Female choice (figure lb): the aquarium was divided into three, and a ripe female was put alone in the middle section. After acclimatization, 15 observations of female position (left or right) were made during each day (Forsgren 1992) . The male with which the female was found close to in the majority of the observations was given a preference score of 1, whereas the other male was given the score 0. (3) Spawning (figure lc): the female of step 2 was put into one of the males' compartments (chosen randomly), and another ripe female was added to the other male. Time before spawning was recorded. After spawning the fish were caught. Total body length was measured to the nearest millimetre, and male breeding coloration was scored on a scale from 1 (dull) to 3 (bright). The males were weighed to the nearest milligram on a digital balance. Replicates where spawning had not taken place after 48 h were terminated and excluded from the data set. Preferred males were assumed to start spawning more quickly compared to unpreferred males. Accordingly, males which started spawning within less than 30min were given a preference score of 1, males which started spawning after 31-90 min were given a score of 0.5, and males which took longer than 90 min to spawn were given a score of 0. A total female preference score was then calculated by taking into account her behaviour both when she was kept apart from the males (step 2), and when she was allowed to interact and assess the males at a closer distance (step 3): the two scores of each male were summed to yield the total preference score with possible values of 0, 0.5, 1.0, 1.5 and 2.0. (4) Paternal care (figure ld): I removed the nests, outlined the egg clutches with a pencil ( = egg area 1) and then put the nest sites back into the aquarium, together with the males. When both males had rebuilt their nests (or after a maximum of 48 h), I removed the partition and added a small crab Carcinus maenas (width 10-15 mm) as a potential egg predator. The males were then allowed to care for their eggs. Thus, during the parental phase the eggs could be preyed upon by the crab, the other male, or by the parent male. Males were fed mussel meat every third day. Daily checks were made to monitor the development of the eggs. Just before hatching, after 6-10 days (depending on the water temperature), I removed the nest and outlined the egg clutch ( = egg area 2). The egg area was traced onto paper and hatching success was calculated for each male as the proportion of the original clutch that reached hatching (egg area 2/egg area 1). I used hatching success as a measure of a male's parenting ability. After the experiment all fish and fry were released.
RESULTS
Larger males enjoyed an advantage in male-male competition, as they managed to occupy the nest site 
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with males successful in male-male competition. However, strongly preferred males had a higher hatching success than other males (figure 2). Also, controlling for clutch size, hatching success was positively correlated with the female preference score (table 1) . Thus, males which exhibited better parenting were preferred by the females. None of the measured male characters (body length, coloration, and condition) were associated with hatching success when clutch size was controlled for (table 1).
DISCUSSION
Male size was important in male-male competition, because larger males more often won over smaller ones in competition over nest sites. This confirms earlier findings on the same species (Lindstrom 1988). However, females did not prefer dominant males (i.e. those successful in male-male competition). Observations of mate sampling behaviour of females that had been released in the field also suggest that females pay little attention to male-male competition, as they seldom spawned with males they had observed in fights or interactions with other males (Forsgren 1997 ). Furthermore, the potential for female choice is high in this population as there are many nest-holding males to choose from (Forsgren et al. 1996b ).
The winners of male-male competition were not better at taking care of their eggs as they did not achieve a higher hatching success than the losers. Thus, females gained no direct benefits when mating with males successful in male-male competition. Hatching success was, however, positively correlated with female preference score. Strongly preferred males had a higher hatching success than other males. Thus, males of higher parental quality were preferred by the females, resulting in substantial direct fitness benefits. This supports a good parent process of sexual selection (Hoelzer 1989 In the field, egg predation may be an important factor, and to mimic this I added inter-as well as intraspecific potential egg predators in my experiment. There may, of course, exist quantitative differences between the hatching success in my experiment and in the field, although there is no reason to assume qualitatively different results. A factor, which I did not include in my experiment, that might be important in the field is variation in nest quality. If, for example, dominant males occupy high-quality nest sites and, these are preferred by females, dominant males would end up with a higher mating success than other males, as in damselfish (Hoelzer 1990 ). This does not, however, seem to be a problem because characteristics of the oviposition site (shell size and species) had no effect on acceptance or rejection of mates (Forsgren 1997 ). Furthermore, mating success in the field does not seem to be a result of male dominance because nest sites are available in excess in the study population, thereby reducing the importance of male-male competition (Forsgren et al. 1996b ). However, in another population (in the Baltic), male-male competition is much more important in determining the mating success of males (Forsgren et al. 1996b; Lindstr6m 1988 ). Thus, the dynamics seem very different in different populations.
In conclusion, male sand gobies that are successful in intrasexual competition are not preferred by females. Instead, females choose good fathers, which manage to hatch a higher proportion of their eggs. Females would not have gained these direct benefits if mating with the winners of male-male competition. Thus, direct benefits in the form of competent paternal care can explain female choice in this species, and good genes models of sexual selection need not be invoked. My findings show that, in contrast to the common view, choosing on the outcome of male-male competition does not necessarily enable females to mate with the 'best' males. 
